 (2, 4, 19 
respectively. DNA isolated from uninfected cells contained five or six copies of proviral DNA per cell genome. DNA isolated from erythrocytes infected with avian myeloblastosis virus had an additional five or six viral genes added to the cell genome, and the virus-infected target cell (myeloblasts) contained about 15 additional copies of proviral DNA (2, 4, 19) . Estimates of 1 to 10 proviral DNA copies in the genome of uninfected chicken cells have been made (2, 8, 13, 19, 24, 25, 28) , although as many as 10 to 22 copies per cell have been reported (2, 3, 13, 26) . Virus-specific DNA in the cell after virus infection has been found to increase twoto three-fold (2, 8, 17, 28) , although in one case no increase occurred (26) . These differences in results between laboratories can be caused, in part, by biological variation (2) , but there are several uncertain parameters in the measurement of the kinetics of hybridizing [3H]cDNA or [3H] vRNA to an excess of cell DNA that may lead to a limitation in the accuracy of kinetic data (6, 12, 16) .
To minimize the effects of the many parameters known to influence the kinetics of hybridization reactions, we developed an alternative method for determining the frequency of pro-viral DNA sequences in cell DNA. This procedure employs excess which is identical to the rate constant obtained from the DNA-driven reaction ( Fig. 1 and 2 ) when 9.1 cpm/pg was assigned as the specific activity of the [3H]cDNA. Therefore, data both from the linear fit of the kinetic data and from the rate constant obtained from the hybridization reaction support a specific activity of 9.1 cpm/pg.
Another estimate of the specific activity of the probe was made from the counts per minute of [H]cDNA hybridized to a known amount of RNA at equilibrium (Fig. 1) (16) .
To determine the level of probe necessary to saturate the viral sequences in cell DNA, cellular DNA from AMV-infected myeloblasts was reacted with various amounts of [3H]cDNA probe (Fig. 4) have been taken to correct for differences in reassociation or hybridization rate constants (8, 16, 24) , probe size (13, 16, 24) , degradation of the probe during analysis (13, 24) , and ratio of labeled probe to cell DNA (16) . Filter hybridization with labeled vRNA excess appears to be convenient for measuring proviral DNA sequences in cells but has drawn criticism (25) . The difficulty of generating a suitable "standard DNA" for calibration purposes is a shortcoming that may have prevented its general use. However, the productive use of this technique has been obvious (2, 3, 20, 21) . (Fig. 3) , the coefficient of variation was ±12%. The values represent the total proviral DNA in the cell nuclei.
J. VIROL. HYBRIDIZATION WITH [3H]cDNA PROBE EXCESS
Calibration of the [3H]cDNA against viral RNA offered a simple approach to a solution of the difficult problem of determining the specific activity of labeled probe DNA. Indeed, the amount of [3H]cDNA in hybrid form at equilibrium was shown to be linear with respect to vRNA over an RNA range of 0.004 to 0.020 ,ug/ ml. This study showed that 8.60 ± 1.06 cpm/pg was obtained for the specific activity of the [3H]cDNA probe by using three different labeled probes and both 35S and 70S vRNA's from different preparations. Independent determination of specific activity by measuring kinetics of hybridization (9.1 cpm/pg of DNA) was within 6% of the specific activity determined from the equilibrium measurements and well within the overall experimental error of ±12%.
Results obtained with cell DNA from infected and uninfected cells are close to the early results obtained by Baluda (2) using filter hybridization. DNA from erythrocytes of uninfected chickens contained a viral genome frequency of five to six copies per cell (assuming one viral genome is 3 x 101 daltons), which is on the lower side of the range of six to twelve copies reported by Baluda's early study but greater than his most recent estimate of one to two endogenous copies per cell (8 procedure especially useful for studies on the DNase sensitivity of viral genes in nuclei in which the size of the DNA fragments could not always be controlled and, therefore, the conventional kinetic methods were unsuitable.
